rates in the 1950s and 1960s.
Today the picture is different. The health of the elderly population has improved, as measured by both longevity and functional status. 3 Life expectancy at age sixty-five increased from 14.3 years in 1960 to 17.8 years in 1998. 4 The chronically disabled elderly population declined from 24.9 percent in 1982 to 21.3 percent in 1994. 5 Some claim that Medicare may be partly responsible for the better survival of the U.S. elderly age eighty and older compared with similar industrialized countries. 6 It has even been argued that better health of the elderly population will moderate the increase in Medicare spending. 7 Furthermore, in contrast to three decades of steady growth, health spending as a percentage of GDP has remained relatively constant since 1992, and, for the first time ever, Medicare per capita expenditures actually declined from one year to the next (fiscal year 1998 to FY 1999). The health care system has changed dramatically since Medicare began. Within Medicare, payment shifted from costor charge-based reimbursement to prospective payment for hospitals and other providers, a fee schedule for physicians, and capitation for health plans. For the privately insured population, the major change was the growth in managed care coverage. 8 This paper examines trends in health care use and costs by the elderly over the period , spanning the introduction and evolution of Medicare. By comparing trends between persons over and under age sixty-five, we illustrate Medicare's effect on health care use and draw lessons for future proposals to change Medicare. We also examine the implications of utilization trends for the health of the elderly. In addition, we compare trends in use and cost for elderly persons under and over age eighty-five. The oldest old (age eighty-five and older) are the fastest-growing segment of the elderly: 7.5 percent of the total aged population in 1970, and projected to be 14.5 percent by 2010. 9 One of the factors behind the passage of Medicare was concern about access to health care for the oldest old. 10 Interest in this age group comes from the baby-boom generation, which itself hopes for a long and vigorous old age in which disability and illness are concentrated into a short period before death. 11 
Data And Methods
Data to track the elderly's health care use and spending come from the Health Care Financing Administration (HCFA) and the National Center for Health Statistics (NCHS). HCFA's Medicare data are used to examine per capita spending by age group for the elderly from 1966 to 1998. Because NCHS data cover the entire population, they are used to examine trends in hospital use by the elderly rela-tive to middle-aged persons (ages [45] [46] [47] [48] [49] [50] [51] [52] [53] [54] [55] [56] [57] [58] [59] [60] [61] [62] [63] [64] First, HMO members were excluded. Since HCFA does not receive complete claims information for HMO enrollees (16 percent of all beneficiaries in 1998), it would be incorrect to include them in the denominator. Claims received for them are excluded from the numerator. Second, the study population was limited to persons with both Parts A and B of Medicare (about 95 percent of all beneficiaries). Beginning in January 1983 a series of laws made Medicare the secondary payer for the "working aged"-persons entitled to Medicare who worked, or whose spouse worked, for an employer offering health insurance. As with HMO members, it would be incorrect to include them in the denominator because most of their health care expenses would be paid by employer coverage, not Medicare. Since these persons would have no reason to purchase Part B, we have limited our study population to beneficiaries with both Parts A and B. However, some working elderly have had Part B because the 1984 provision allowing them to delay Part B enrollment without penalty has sometimes been misunderstood.
It is important to remember that Medicare data reflect only payments for Medicare-covered services. Important services not covered by Medicare are prescription drugs and most nursing home care. Medicare pays slightly more than half of the total expenses incurred by Medicare beneficiaries.
Data from the NCHS's National Hospital Discharge Survey (NHDS) are used to track hospital use by the elderly and compare it to trends among the middle-aged (ages 45-64) from 1965 to 1998. The middle-aged are somewhat similar in their morbidity profile to the elderly, but they differ in insurance coverage. The NHDS is a probability sample of hospital discharges from short-stay, nonfederal hospitals. All discharges, regardless of HMO membership, are included.
Since our focus is on comparing trends by age group, we used the ratio of per capita rates of use and costs for one age group to another. Medicare payment ratios were calculated by dividing the age-specific rate for the older elderly by the rate for the youngest elderly (ages 65-74). The per capita costs are not adjusted for inflation, but since we are interested in the ratio of per capita costs in the same year, the comparisons are not distorted by inflation. Our Medicare data do not include Medicare disabled enrollees under age sixty-five. In 1998 there were five million such enrollees. Their experience, while not broken out separately, is reflected in the NHDS data on hospital use and in the national health expenditures data used for Exhibit 1. 
Study Findings
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capita expenditures were 1.67 times those of the younger elderly (ages 65-74) in 1966 and 1.98 times in 1997 (data not shown). 14 The increase in the payment ratio for the oldest old is due entirely to the increased spending for skilled nursing facility (SNF) and home health agency (HHA) services. When these services are removed from per capita expenditures, the growth for acute care services is actually lower for the oldest old. The payment ratio fell to 1.88 in 1998, after the HHA and SNF payment reforms of the Balanced Budget Act (BBA) of 1997 were implemented.
In 1989 there was a large spike in SNF payments for persons age eighty-five and older, reflecting the impact of the Medicare Catastrophic Coverage Act of 1988, which increased the SNF benefit from 100 covered days per benefit period to 150 days per calendar year, removed the prior hospital stay requirement for eligibility, and reduced SNF copayments. These provisions were repealed after one year, but SNF use continued to increase dramatically until 1997 (Exhibit 4). This increase was the result of changes in SNF conditions of participation and coverage guidelines in 1988, which led to greater availability of the SNF benefit. 15 A second factor was the incentives under prospective payment for hospitals to discharge patients early, which led to the development of a subacute care industry of facilities with the capacity to provide complex care outside of the hospital. Such facilities were often owned by hospitals, which provided them with a source of income. 16 The prospective payment system (PPS) was introduced in October 1983. Under the PPS, a hospital is paid a fixed amount for each patient discharged in a particular diagnosis-related group (DRG). Previously, Medicare paid hospitals on a cost reimbursement basis, and longer lengths-of- stay by older beneficiaries resulted in higher hospital payments. The shift to a case-based payment system meant that longer stays (except for outliers) no longer brought higher reimbursement. HHA spending also grew considerably following a court ruling in 1988 and the resultant new guidelines issued in 1989 that liberalized the benefit. 17 After the BBA was implemented, SNF spending leveled off in 1998 and home health spending fell sharply.
n Distribution of Medicare spending. During the past thirty years there has been a shift in the distribution of spending among different types of Medicare services. Spending for hospital inpatient services as a percentage of the total for persons age sixty-five and older declined from 70 percent in 1967 to 49 percent in 1998 (Exhibit 5). Spending for inpatient services for persons age eighty-five and older showed a similar but more marked decline. The percentages spent for home health and SNF services increased greatly, especially for the oldest old. The drop in the percentage of total spending for SNF care from 1967 to 1977 was the result of strict enforcement of 
H E A L T H A F F A I R S~M a r c h / A p r i l 2 0 0 1
(Exhibit 2). In contrast, the hospital discharge rate for persons ages 45-64 varied little from 1965 until the early 1980s and then declined. The ratio of hospital discharge rates for persons age 65 and older was 1.5 times that of persons ages 45-64 in 1965; by 1998 the ratio had more than doubled, to 3.1. The discharge rate for the elderly dropped after PPS but began to increase again in the early 1990s, with rates for the oldest old reaching the pre-PPS level. After PPS the hospital discharge rate for the 45-64 age group began a steady decline, likely the result of both a spillover of utilization practices from the over-65 age group and increasing pressure from managed care. Among the aged, the discharge rate for persons age eighty-five and older has grown more than the rate for the younger elderly.
n Trends by inpatient hospital procedure and diagnosis. The PPS had a differential effect on discharge rates by diagnosis among the elderly. Discharge rates for cancer dropped by half after PPS, likely reflecting the increasing use of outpatient settings for cancer care (data not shown). In contrast, the rate for heart disease dropped after PPS but resumed growth after a few years, reflecting, in part, the growth in revascularization procedures among the elderly.
We focus on trends in two groups of procedures by age. The first group includes four procedures designed to restore functioning, which became widespread during the past two decades: coronary angioplasty, coronary artery bypass graft (CABG), carotid endarterectomy, and knee replacement. The second group includes two procedures often performed on ill, often frail persons, to support life: gastrostomy (inserting a feeding tube into the stomach) and continuous mechanical ventilation (assisting persons who are having trouble breathing).
Rates for all four procedures in the first group rose considerably (Exhibit 6). For the two revascularization procedures and for carotid endarterectomy, the rates for the 45-64 age group were initially similar to or greater than the rates for the aged, but the rates for the elderly grew faster, as shown by the increase in ratios. 19 The growth in the rates of knee replacement was no faster for the aged than for the middle-aged. By 1998 a sufficient number of all four restorative procedures were performed on persons age eighty-five and older to begin to appear in the data.
Rates for the life-support procedures have risen considerably. Part of the increase in the rate for continuous mechanical ventilation "There is more illness among the elderly and thus more opportunity to apply new technologies."
was the introduction in 1988 of a separate DRG for that procedure. Consequently, we do not know the extent to which the increase reflects incentives to code this procedure rather than a response to financial incentives for more procedures.
Among the oldest old, discharge rates for four frailty-associated diagnoses-septicemia, dehydration (volume depletion), pneumonia, and urinary tract infection-have risen markedly from a total of forty-five discharges per 1,000 persons in 1979 to 109 per 1,000 in 1998. These conditions are related to infections and are common among those already frail or in poor health. 20 They now account for 18 percent of all discharges for the oldest old. There also has been a large increase in the elderly death rate for pneumonia and septicemia in this period. 21 
Discussion And Policy Implications
In the past three decades health care spending increased for the elderly population at a greater rate than for the group under age sixty-five. This stands to reason since almost all of the elderly are covered by Medicare, while a considerable proportion of the younger population is uninsured (18 percent in 1998) . 22 Most of the elderly also have some kind of supplemental coverage to pay for Medicare cost sharing. 23 The steady rise in spending on the aged may reflect the incentives indemnity insurance provides to develop new technologies that increase the costs of care. 24 Medicare remains largely fee-for-service, while most of those under age sixty-five are now in managed care plans. 25 Additionally, there is simply more illness among the elderly and thus more opportunity to apply new technologies, as shown by the increase in restorative procedures in this age group. 26 Even under Medicare's case-based hospital payment system, there are incentives for more intensive treatments. 27 Within Medicare, per capita spending has risen most for the oldest old. This increase was entirely attributable to a much greater rate of growth in Medicare-covered postacute services (home health, SNF, and hospice). 28 Spending for acute services actually increased at a lower rate for the oldest old than for the younger elderly. For the past three decades death rates for the oldest old declined less than they did for the younger elderly, which should have resulted in increased growth rates for acute care Medicare services for the oldest old. Perhaps the greater frailty of the oldest old limits the amount of intensive treatments applied to them. Also, there might have been an increase in long-term care costs, which are not covered by Medicare. 29 n Medicare and improved health. Our findings are consistent with the idea that Medicare-funded services have improved the health of the elderly. A whole range of procedures have developed since Medicare began, including CABG surgery, hip replacement, and cataract surgery. On the other hand, Medicare spending for acute care services by the oldest old increased at a slower rate. This indicates that the oldest old have not been in the past and may not be in the future a disproportionate burden on Medicare.
What do the findings imply for the health of older beneficiaries? We noted an increase in restorative procedures among them. We also noted increases in life-support procedures and in hospital discharges for frailty-related conditions. There may be an increasing number of frail persons, who have survived to more advanced age because of medical advances and who are susceptible to infections. Without further study, it is difficult to know what to make of these trends. Although there is evidence that the functional status of the elderly has been improving, it also has been pointed out that the improvement reflected a decrease only in the percentage with lesser disabilities; the percentage with severe limitations has not fallen. 30 Additionally, health is a multidimensional concept that cannot be captured by one measure; different health measures may not trend in the same way. 31 Our findings are suggestive of a steady or growing percentage of severely disabled persons in a population whose overall average health status is improving.
n Shifts in response to policy changes. It is important for policymakers to note the extreme plasticity of the health care system in response to changes in Medicare. We have repeatedly seen how abrupt shifts in Medicare utilization trends follow major policy changes. There was a catch-up period right after Medicare began, then a steady rise in both overall spending and in hospital use until implementation of the PPS. The increase in hospital use met the intent of the framers of Medicare to provide secure health care coverage-especially hospital coverage-to the elderly. 32 Policy changes drove SNF and home health spending upward from the late 1980s to 1997. However, after BBA payment changes took effect, home health services use dropped sharply, especially among the oldest old. It will be important to monitor patient outcomes to assure that the tightening of the benefit does not harm patients.
These abrupt shifts in Medicare spending following program changes highlight the power that Medicare exercises as the largest single buyer of health care in the United States. Changes in the private sector are more often the result of cumulative system responses to outside market pressures. If Medicare were restructured to increase reliance on private plans, government's ability to make such abrupt changes might be tempered by countervailing market power, especially if a few large private plans enroll a large percentage of beneficiaries. 33 n Need for consistent data. The study demonstrates the usefulness of consistent data on health care use and costs. Both the NCHS and Medicare data used in this study span a number of major changes in health care delivery and financing, such as the movement "We have repeatedly seen how abrupt shifts in Medicare utilization trends follow major policy changes."
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from fee-for-service to managed care and the changing role of the hospital. However, neither data set contains a complete picture of total health spending by age group and type of service. The main source of such data is HCFA's occasional studies of health spending by age group from National Health Accounts data. The most recent data on spending by age group from this source were for 1987. 34 Therefore, data on health spending by age group should be produced more routinely by HCFA.
n Data limitations. Some limitations of the data need to be pointed out. The decline in the ratio of per capita payments for Medicare acute care for the over-85 age group to the 65-74 age group could be attributable in part to differential enrollment by these age groups in Medicare HMOs. That is, younger beneficiaries are more likely to enroll in HMOs, and if they are also healthier-as many studies of biased selection have shown-then there will be a higher proportion of sicker enrollees left in fee-for-service Medicare. This would lower the ratios of per capita payments as HMO enrollment grows. However, these trends predate the large growth in Medicare HMO enrollment. Also, there are important topics not addressed in this paper, such as trends in out-of-pocket payments and in the use of services not covered by Medicare. As noted, more frequent data on health spending by age group would fill this gap.
T he d eb a t e cont inu es about how much the nation ought to spend on medical care for the elderly and is bound to sharpen as the aging baby boomers put pressure on the Medicare budget. There has been a shift in thinking from the 1960s and 1970s, when there was doubt about the worth of increased spending on the elderly, to the present, when many believe that medical care may be partly responsible for improved health and longevity. The greater growth of spending on the elderly was the result not of a deliberate policy choice but of an array of developments in the health care system such as the passage of Medicare, the failure to pass universal health insurance, and the rise of managed care. Ironically, in view of the unsolved problem of the financial burden of noncovered services, financial protection-not better health-was the intent of Medicare's framers. If we believe that Medicare has contributed to improved health of the elderly, then program changes that affect the amount of their care must be monitored carefully.
These findings may provide a lesson as two important issues are debated: the future direction of Medicare, and the growing problem of uninsured persons under age sixty-five. Any change in the scope and nature of insurance coverage of one group is likely to affect the types of service received, the allocation of resources among groups, 30 USE BY THE ELDERLY and perhaps the health not only of the affected group but of the rest of the population.
